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(54) PRODUCTION OF BAKING HARDENABILITY 

HIGH STRENGTH COLD ROLLED STEEL SHEET 
EXCELLENT IN WORKABILITY 

(57) Abstract: 

PURPOSE: To produce a baking hardenability high 
strength cold rolled steel sheet excellent in 
workability by subjecting a cold rolled steel sheet 
having a specified compsn. to recrystallizatlon 
continuous annealing and rapid cooling treatment under 
specified conditions and thereafter executing skinpass 
rolling. 



CONSTITUTION: A slab contg., by weight, 0.070 to 
0.200% C. ^0.30% Si, 0.50 to 1.50% Mn. ^0.030% 
P. sO.025% S. 0.002 to 0.100% soLAI and gO.012% N is COPYRIGHT: (C)1995.JPO 



subjected to hot rolling and is coiled into a hot rolled 
steel strip, which is thereafter subjected to cold 
rolling into a cold rolled steel strip. At the time of 
subjecting the cold rolled steel strip to 
recrystallizatlon continuous annealing, It Is rapidly 
heated in the temp, range of ^500X at 300 to 
2000°C/sec ultrarapid heating temp., is held to 730 to 
830°C for g2sec, Is thereafter rapidly cooled at least 
to 400^0 at 100 to 500X/sec cooling temp, and is 
furthermore air-cooled to a room temp. This Is subjected 
to skinpass rolling at 0.5 to 5.0% rolling ratio, by 
which the high strength cold rolled steel sheet 

having ^SOkgf/mm^ strength and excellent in 
workability can be produced. 
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116^1 C 0. 0 70~0. 20%, Mn 0. 5 

0-1. 5o%^^mmMMmmM^t\^ 

C : 0. 0 7 0~0. 2 0 0%, S i : ^ 



r A A/ n <' n 
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m&VCiO, 0 7 0-0. 2 0 0%. 
S i : ^0. 3 0%, Mn : 0. 5 0~1 . 5 0%, 
P:^0. 030%. S:^0. 025%. sol A 
1 : 0 . 0 0 2 ~ 0 . 10 0%. N : ^ 0 . 012%. 

mm^i^-rrum. mmmm^rr\^\ m^y)mmmmt^j: 

th^O O'X^^ikAKDM.mm^ 3 0 0-2 0 0 0"C/ s T 

7 3 0-8 3 0''C\Z,mm\^^(D\^&^X-2.fp^M^m^^ 10 

Lit). 1 0 0-5 0 O^/sCO^^^jSftT^^aibfcf^. 

0. 5-5. 0%(7)pKJ±jS^]te-rwi:^#1i[ir-r6. 

[0 0 0 1) 

[0 0 0 2] 

[0 0 0 3] ipxtti: bTfi1#{-^#tJ^. ?v:jr£tfti#>5^ 

5 0mm^|^g^K'{-ii:#2 0mmc^)^;]»?v: (do) ^IT 

^:^#J(-L3 0" Ril^>-^-e?^^J¥LJ£ 

5:*r&-eSijn;^)^*aL/cB#^.(^:/c@ (d) ^i'j^b. 

Xi-^y^\ 1 (1 98 8) P881. r^^JfSft >^Pi't;5^J 
4 (1991) P781. ^Unt^^-^:^] 4 (19 

9 1) p 2 0 2 5/^if(-fc^6i: 5J^> 2mu^^mmt, 
T W tti 3S{ b ^ ffl V ^ t^mm. ^5 % X. b V ^ ^ r o 

[0 0 0 4] *f^. 3S.S(-MbT}i. *3aT*fi^?i^B#iC 

mf^mii^^^-t^ 1 7 o X 2 o 5>^co^^5!la^^T 50 



1$BB^7-3 4 1 3 6 

2 

9o •?:LT2%^i|.;9^B#(D-S?l^i$;;^t^^Sm<7)P%t^)$; 
[0 0 0 5] t:i^xV^M(DmHnmit\i^mir^mm 

t i.x\'^n^(D'h<ot^h^:d^. ^TSixi-im^m^^^rnHn 

mim^m-t^M^mmm^^mtRtLx. mx.\t rp:^ 

^m^^n] 19 (198 0) P43 9fe5V^ti F p 7^ 
^JR^^#J 19 (198 0) PIO. mtmi 6 8 

(1 9 8 2) P 1 3 4 8{c:|B«$^^Tv^6<^: 5Jte2tB*l 
/it#5Hg (Dual Ph a s e#3^) fj: t^t^^htlX^^^ 

[0 0 0 6] 

miti^^^^^mmxi^. mnrnMitmn^ k g f /m 

m'mm^m^^ir^l^f^h e O k g f /mm^J^T'Cfe^o 

t^3fe(7)2ffi*m^^'etl3^^^5SI*<7)^^^i^:^r^ 
s,»xh^7bK mH^frntmni O k g f /mmn;i« 

±(Dmt^&^. mm^m^^^^eo k g f /mm^ kx 

T\ iSv^i^^^^t^jlft:^4. M^ma-^i o k g f /mm^ 

[0 0 0 7] 

^m^^^^m^o^^x. mm^i^. mm 

m^^m^^^^xm-^^i^w^^n^^. ipxttc^^tv^rc 

h<oxh^o 

[0 0 0 8] :^mm(D^m\^Tte.(omy)xh^o mmx 

C : 0 . 0 7 0 — 0. 2 0 0%. Si : ^ 0 . 30%. 

Mn : 0. 5 0 — 1. 5 0%. P:^0. 0 3 0%. 

S:^0. 025%. sol Al :0. 002 — 0. 

10 0%. N : ^ 0 . 0120%. Bi^^'^M^^^^ 

Ru&ixy)^j:^m}i^. mm(Dmm&m^i'i'xmm. m 

U^^^ 300 — 2000 °C/ s -e 7 3 0 — 8 3 0 °CIC 

mmi^^<DU&i$.x 2fj;&.rm^'^\^i^. 100-50 
ox:xs(D^nms[x^^m\^r^"^. o. 5-5. o<yo<D 

[0 0 0 9] J^Tl-*^0>^(-oV>TI^M(cil!-<5o 

m^h}t. mmm&f^^eo k g f /mm^ };i±x»>^m 

Ti^.-a-fi^fcl^i^L. (D»30O^^)'<^)rtC-&*SSrO. 0 7 
0 — 0. 20 0%, Mn^^S^O. 50 — 2. 0%i: 

Lfc±T% ®mmmm(Di)mA^M\^^x{}^-fj:< i 5 o o 

''C&.±<D^B.&i$,^ 300 — 2000 ^/ s 7 3 0 — 8 

3 ox:\z.i]m^(o&mmx2^^sirM^^i^^^^t. 
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®Wi^^mm&l^i^(O^^M^ 10 0-5 0 0 t:/ s (7)^aia 

f /mm=' Sl±. ;0^o^^f^tt?j!^ka(^ 1 0kg f /mm 
J: < t :^^'^m t ^ ^ i ^td bfc (JO-e 

[0 0 10] mn^. ^^^mo^m^^^i^f^M-c^^o 

^W<^^feTM3tLfCo ^l¥^5 0. 8 O mmcr)?^raEEM 
1. 0%<J:)pHJ£M^iSL. ?|o3I'93fi$i:MnSc7)ffi 
[ 0 0 1 1 1 ig 1 (I>m(D^^<D 0 *^1#(-Mn^# 

4^0. 5 0 %gJi± t Lf- ±T% (Sf^m^^(oi]m\^m 

v^T 1 O 0 0°c/ s (7) J: 5^c^®^.jiJ[JPlRlL. ^(T)?!.*:* 
T'O. 1 s e J: 5/^®Mfl#r«^<5C)f^^ft. ®3 0 o't: 

n 5 7« X A {C#V ^r fti^^^T b t Wt:^ * T V > 

H> ^(Dm(^:^}^KX-:>X^1^&(D^\^^m'^ AMK^<Dyn 

[0 0 13] i^5fe<7)®v^^ipift 
-5^ ^;6^^^;0^ofco t^^t^ifeTttiE L;rc»^i;ifi. 

itf^i. 4-1. 6ea(::ii#v^v^;d^ mmmm^^^io 

fco rnfi. mnt-:^^^:^] 4 (1991) P78 
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[0014] X^ mi ^^^(i. Mn-aWi/J^^O. 3 %(^ 

Mn-^^ft-SSrO. 5 0%J£jl±(^:-rsr: 

[0 0 15] f^. HI 1 {C7jkir:^^mmm(om(omf±^i^<^ 

E 1 }^7-2 0%i:ffii?)Tft^f?fe#tttt^Stt^tt. mf 
10 [0 0 1 6] Cfi. fiuiili<7>J: 5 {-3fi*^^f*t*5±T*fi 

^/iTTciR-e. 0. 0 7^/o^mxit.^w.t't^mmi^mh 

n^^<:^^^(DX\ 0. 0 7%^TPI^Lfc, "^f-O. 2 

:^j:^(DXO. 2 0%^±PS{6i: L/co 
[0 0 17] Mn-g-^ftfi, mi)^(^)J: pl-SSS^ii^i- 
SJi'Trfig/^Tn^T. 0. s^^mxnnmt't^^m 

:^mhti^^<^j:^(DX\ 0. 5%SrTPSi: Lfco 4fc 
1.50 SSS^^ig < «9 ig?^*PXtt(7)*MI::^^ 

*L<?fe6(7)T*l. 5 0%^±Pgfe^ LfCo 
20 [0 0 18] Si rtL^^<'a^i§^^^^«ffi^O^ 

^bi-^Hi-^PplS^^itint^^s^c:*::). -^c^Jtpg&o. 30 

[0 0 19] p(i, ^«c^z:^s^Apx#jn*pei~5(^-e 
jLPg^o. 0 3%<tbfco TPB(i> m;d5fs< T^>^$(- 
[0 0 2 0] sfijRX1*(Dm;?.;d>f>fg:v^:;&^5M^ Lv^ 

30 X.t^\^^t\^^^0ki^7^>^h. ^(D±m^O. 0 2 5%tl, 
[0 0 2 1 ] sol A Hi. flJi^^Jir UTfflV^f^tt, 

0. 0 o 2%}i^gi-6(5:>t?TPgfifi^o. 0 0 2%i:L 
5^Co Xs 0. 1 0 0%i^±(c/^^i:g>5gB#tc:J^^(^^^ 

"^^X 5(-^^^<^T0. 1 0 0%^XPgffi^ Lfco 

[0 0 2 2] Nti^^^fb^m^ LT3pJffiT^#§^;^^^7U^ 
'Cfc«9i^>S{^fficcj^*p-rtvfiJ:v\ L^^b. O. 012 

40 Pgfii^O. 0 120%i:LfCo NJ^l/K ^{i-^^c? < ^ 

[0 0 2 3] mm^m^. m^mm^^'^^mT^^^^ < @^ 
(Dm^m^^i^-xmmitir ^ (o }ifi^(ox\ 
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[00 24] m^mm(ow^^Bmm(Dmmmm±. 

2 0 0 0 °c/ s mcommm&xi^ht. ^ hMmmnf)^ 
Lr:i&m^mm< ^j:^<dx-2oo ox:xs^±mt l 

[0 0 2 5] w^^Bmm^(Dmmumt. ? a o^'c^m 
(DX7 3 o°c^Tmmt Lf^o mmumf)^s s ot: 

[0 0 2 61 n^mmm^^commmmit. 2. o s e c 

[0 0 2 7] w^iPm'mm.m(D^^m^mt. i^mmcoum 

^^WLmx^«fm^mm^n^tzm^i^4M^^^i^x\ 1 
oox:/s ^mx\^'^^m^j:im^m hfi^^<ti:^(D xt 
mm^i 0 OX:/ s t'Ltzo i^. 5 0 o'^cx smxit.i^ 

^<DX5oox:ys^±mmt\^t:io m^^i^. ^pfa 

< i: t4 0 ot:4i?i 0 0 1:/ s Jej^±(^?^*PjiitT-tfx. 

^)im\^fiL<^ 4 0 o'^omnm^mm^wc^x^m^'^^ 
x%i^m^^}£^m^m'^^f^^^oyxm\mM\.fi:t^<> 

[00 2 8] mmi±m^. m^km^xJ^^m^'t^ t^z, * 



^m^^miEir^(D{z.:^W^^^^X\ 0. 5%i^±(7)pK 
[0 0 2 9] 

60 ^®^f4^-e3. 2mmODB®ffl^ 

^MitL. ?^r«1i±®Li^cO. 8 0mmCO^^M^te^Bl3 

10 icTjkir t: - hi^^ ^ 7WT-^ 2 i^i^ir^i^xmmmm^rf 
inrz.mm^mmy)um\zmv. B\omy)^i^:^ (ts) . 

±^ZJ^ (El) ^SfJ^i-s^*(e:, ^#^>tLfcfflWr.2% 

<D3m^^^^^k.f:L'ik. 1 7 0°CX 2 Om i nc7);^f^ 
tt*Q;Sl^ffV\ M^^t^Jfb (BH) S^aiJ^Lf^o ^ 
fc. :A:tttf ttf^ 2 5 0 mm:ft^lg^>J'{rii:# 2 0 mmc^^^J 

ffl:^ (do ) ^n^m^. ^<')^mm\z\^3o° r^^k 

(d) SrifJ^L. JtjEtflt (d/do) -CfPjffibfCo r 
20 tL^co^^^^ 2 i;i;^-ro 

[0 0 3 0] fflAf^, Mnfi;^S0. 2 5 % i: i£ < i^tvfc 

*^(7)^0^co;^?^<z)^H-eN^o. 0098%^^<^ 

;?JOLfc^^0iJ(;)t(7)TS>'5o 2, 7, 8Jm^ 

MX. i^fih^mt-r^m^m^iik^cDe 0kg f /m 

m'*r^r*fc5o ^W3. 4, 5, 6(^, 

(D^mmx. f^tbt gt^^-r^Slo^i95i*:d^6 0 k g 
30 f /mm^ ^Jb-r JLo, E 1 t 1 5 2 O % 

tt^K;^)5#e5tb, m^nmitm^ i o k g f /mm 
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[00 3 3] l*i|S|- 1 fi. M n S^SSffi < ^ttuao^iggflllge 
[O 0 3 4] i^JN-3. 4. 5, 6(d:, 7ls:^?^«;bri*<^* 

mm-r^. «Ji£i-3, 4, 5f*, MnM^^mmcomm 

g f /mm' &,±(O^Sit 15 — 2 2 %C5^#T/i: A^if 
ife:A:j£tfttSr*L. l.oj^{^»t5J!fkfit> 10kg f /m 50 
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